Endothelium dependent relaxation (EDR) in the blood vessels of spontaneously hypertensive rats (SHR) and the role of nitric oxide (NO) in the initiation of hypertension are reviewed. EDR was impaired in blood vessels of SHR depending on age and degree of hypertension when compared with those of normotensive rats. The cause of the impairment varied among the type of blood vessels: a decrease in the production of NO and endothelium derived relaxing factor (EDRF) and an increase in the production of endothelium derived contracting factor (EDCF) are the main causes of the impairment in large arteries, while a decrease in endothelium dependent hyperpolarization and increased release of EDCF are the main causes of the impairment in small arteries. Interactions among these endothelium derived factors and changes in the interactions are also causes of impairment. Superoxide may be involved in the impairment of EDR by destroying NO. The endothelium depresses smooth muscle contraction, including spontaneous tone developed in vascular smooth muscle, and the depressing eŠect of the endothelium is impaired in the preparations from SHR. The endothelium of blood vessels of SHR are structurally injured as demonstrated by scanning electron microscopy. Antihypertensive treatment prevented these functional and structural changes. Chronic treatment with inhibitors of NO production in normotensive rats impaired EDR and elevated blood pressure. The impairment of EDR is a secondary change due to continued hypertension, and early initiation of antihypertensive therapy is recommended.
Fig. 1. Concentration Response Curves of Acetylcholine for Endothelium Dependent Relaxation of Aortae from Wistar Kyoto Rats (WKY) and Stroke Prone Spontaneously Hypertensive Rats (SHRSP)
The aorta was precontracted by 5×10 -7 M noradrenaline (NA), and acetylcholine (ACh) was applied cumulatively after the contraction achieved its maximum: signiˆcant diŠerence from respective value of preparations from WKY ( : p＜0.05, reproduced from Ref. 21 ). A: The preparations were precontracted by 5×10 -7 M noradrenaline and, at the peak of contraction, acetylcholine of 10 -5 M was applied to induce endothelium dependent relaxation. B: M SHRSP, SHRSP, SHR and WKY indicate malignant stroke prone spontaneously hypertensive rats, stroke prone spontaneously hypertensive rats, spontaneously hypertensive rats and normotensive Wistar Kyoto rats, respectively. Blood pressure of rats were higher in this order. Note the diŠerence in the speed of the decrease of the relaxation: signiˆcant diŠerence from the value at 8 weeks of age (modiˆed from Ref. 16 ). The experiments were performed in the presence of N v -nitro-L-arginine (L-NOARG) and indomethacin. In A and B, the acetylcholine induced relaxation in the presence of these agents (open circles) was completely blocked by a combination of apamin (5×10 -6 M) and charybdotoxin (10 -7 M) (closed circles), which has been known to block the endothelium dependent hyperpolarization (EDH). In C, pure eŠect of EDH was expressed as the eŠect of the combination of apamin and charybdotoxin obtained from the diŠerence of two curves in A and B. Theseˆgures indicate that the relaxation induced by acetylcholine in the absence of EDNO and EDCF is due to EDH in both preparations and that the relaxation induced by pure EDH is impaired in the preparation from SHRSP 
